Purpose -The purpose of this paper is to contribute to a growing body of research on cloud computing, by studying the small to medium-sized enterprise (SME) adoption process. If SMEs have access to scalable technologies they could potentially deliver products and services that in the past only large enterprises could deliver, flattening the competitive arena. Design/methodology/approach -By adopting the Technological, Organisational and Environmental (TOE) framework as a theoretical base, this qualitative exploratory study used semi-structured interviews to collect data in 15 different SMEs and service providers in the north east of England. The north east of England was selected as it is a region that aspires to become home to innovative digital firms and most of the companies in the region are SMEs. Findings -The main factors that were identified as playing a significant role in SME adoption of cloud services were: relative advantage, uncertainty, geo-restriction, compatibility, trialability, size, top management support, prior experience, innovativeness, industry, market scope, supplier efforts and external computing support. In contrast, this study did not find enough evidence that competitive pressure was a significant determinant of cloud computing adoption. Research limitations/implications -These findings have important implications and great value to the research community, managers and information and communication technologies (ICT) providers, in terms of formulating better strategies for cloud computing adoption. For service providers, using the research model in this study can assist in increasing their understanding of why some SMEs choose to adopt cloud computing services, while seemingly similar ones facing similar market conditions do not. Also, cloud computing providers may need to improve their interaction with SMEs which are involved in the cloud computing experience, in an effort to create a healthy environment for cloud computing adoption, and to remove any vagueness surrounding this type of technology. Originality/value -This study is an attempt to explore and develop an SME cloud computing adoption model that was theoretically grounded in the TOE framework. By adopting the TOE framework this study has shown that the three contexts of this framework (technological, organisational, and environmental) are connected to each other.
Introduction
The use of information and communication technologies (ICT) can improve business competitiveness, and has provided genuine advantages for small-and medium-sized enterprises (SMEs, firms with one to 250 employees (DTI, 2004) ), enabling them to compete with large firms (Swash, 1998; Bayo-Moriones and Lera-López, 2007) . In the UK, SMEs represent the vast majority of all enterprises, 99 per cent according to BIS (2010), a figure which is not atypical for virtually all countries. Despite their importance, limited research has studied the adoption, implementation and usage of ICT in the small enterprises within the UK context (Shiels et al., 2003; Harindranath et al., 2008) . In traditional IT environments, increasingly the complex management issue of software, hardware and networking equipment require specialist staff for implementing and maintaining IT services (Thinkstrategies, 2002) . Some of the promised benefits from cloud computing can be very appealing for SMEs, which need to maximise the return on their investment and still remain competitive in an everdemanding business environment. Saya et al. (2010) point out that while extant research has studied cloud computing architecture (Rochwerger et al., 2009) , potential applications (Liu and Orban, 2008) and costs and benefits (Assuncao et al., 2009) , the decision making on the adoption of cloud computing has not been empirically examined. Consequently, this paper's main research objective is to contribute to a growing body of research on cloud computing, by studying the SME adoption process. If SMEs have access to scalable technologies they could potentially deliver products and services that in the past only large enterprises could deliver, flattening the competitive arena. The north-east of England was selected for this study as it is a region that aspires to become home to innovative digital firms and most of the companies in the region are SMEs.
In the next section, the relevant literature is presented and the theoretical framework adopted in this study is discussed in detail. This is followed by a description of the study's overall research design and methodological issues. The paper continues by presenting the study's main findings, before highlighting future research avenues.
Literature review
Before proceeding with the literature review and the discussion of our conceptual framework it is important first to define what cloud computing is. Not surprisingly, cloud computing services have been defined in many different ways, typically focusing on technical and service characteristics. For instance, Buyya et al. (2008, p. 2) defined cloud computing as "a type of parallel and distributed system consisting of a collection of interconnected and virtualised computers that are dynamically provisioned and present as one or more unified computing resources based on service-level agreements established through negotiation between service provider and customer", while Wang et al. (2010, p. 3) defines it as "a set of network enabled services, providing scalable, QoS guaranteed, normally personalised, inexpensive computing platforms on demand, which could be accessed in a simple and pervasive way". In the context of this work, we adopt the definition in Plummer et al. (2008) as it captures concisely the key features of cloud computing from both a technical and end-user perspective. They defined cloud computing "a style of computing where massively scalable IT-related capabilities are provided as a service using Internet technologies to multiple external customers" (Plummer et al., 2008, p. 3) .
According to Leimeister et al. (2010) various researchers refer to cloud computing as a new paradigm and emerging technology (e.g. see Lyer and Henderson, 2010; Zhang et al., 2010) , while others (e.g. see Foster et al., 2008; Youseff et al., 2008; Dillon et al., 2010) believe it is not really a new concept, as it uses traditional computing technologies. Either way, the on-demand computing model is expected to influence the way many enterprises approach IT-related services. Cloud service models are classified based on the computing requirements of the clients and represent different layers of the
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Cloud computing adoption cloud computing architecture: infrastructure as a service, platform as a service and software as a service. Also, cloud deployment models are classified according to type of exclusive and non-exclusive method of providing cloud services to the clients as follows: public cloud, private cloud, hybrid cloud and community clouds (Mell and Grance, 2010) . Cloud-based end-user services, such as e-mail or office applications, are increasingly finding their way into daily business practices, offering new opportunities and capabilities, but equally creating new challenges for stakeholders. IDC predict that worldwide spending on public IT cloud services will grow from $16.5 billion in 2009 to over $55 billion in 2014 (Gens, 2010) . In turn, this can help businesses improve the creation and delivery of IT solutions, by enabling them to access computing services more flexibly and at reduced cost (Jain and Bhardwaj, 2010; Smith et al., 2009) . The results obtained from a CIO survey on business priorities and strategies reports that CIOs ranked cloud services second among the top ten technology priorities in 2010 (Misra and Mondal, 2011) . A survey by Forrester's Business Technology (May 2006) about North American and European large enterprise infrastructure and data centres indicated that 80 per cent of the overall IT budget in these enterprises goes to recurring operations and maintenance (Gillett and Yates, 2006) . This makes cloud computing a strategic technology option for them. However, cloud computing is not only of interest for large businesses, but also for small-and medium-sized ones too ( Jain and Bhardwaj, 2010) since they tend to have limited resources in terms of time, money and expertise (Cragg and King, 1993; Wymer and Regan, 2005) . For SMEs cloud computing promises to deliver tangible business benefits, often at much lower cost as they only pay for the resources needed, offering them good return on investment of their limited resources. In turn they can focus on what truly delivers value to their customers and results in a competitive advantage.
ICT innovation adoption
Innovation has been defined as "the generation, development, and adaptation of novel ideas on the part of the firm" (Damanpour, 1991) . This type of innovation, from an IT perspective, refers to a new practice or operational idea (Lind and Zmud, 1991; Annukka, 2008) . ICT can affect firm productivity (Caldeira and Ward, 2003; Oliveira and Martins, 2011) and therefore there are a large number of published studies which have considered the adoption and diffusion of ICT-based innovations. Several theoretical and empirical studies have examined ICT innovation adoption, and many theories have been tested (Rui, 2007; Oliveira and Martins, 2011) . For user adoption, a number of models have been proposed in information systems research. The main aim for these models was to determine which factors influence user adoption and usage behaviour within organisations (Ndubisi and Jantan, 2003) . Examples of key theories applied to study the adoption of ICT innovation and adoption in previous research include the following: theory of planned behaviour (Harrison et al., 1997) ; innovation diffusion theory (IDT) (Cragg and King, 1993) ; theory of reasoned action (Elena et al., 1999) ; technology acceptance model (Grandon and Pearson, 2004) . Ontologically, theories may consider different units of analysis, typically the user (micro-level), the firm (meso-level) or the market/innovation (macro-level). Given that SMEs are the focus of our work, we turn our attention in the rest of the literature review to the meso-level, i.e. the organisational-level ICT innovation adoption process.
Framing organisational ICT innovation adoption. At the firm level, theories such as diffusion of innovation (Rogers, 2003) have been widely applied to studies looking at how innovations are adopted and diffused. This paper will use the technology, 252 JEIM 26,3 organisation and environment (TOE) framework put forward by DePietro et al. (1990) for a number of reasons. First of all, despite the similarity in their concepts, Oliveira and Martins (2011) suggest that as the TOE framework includes the environment context, which is not included in the diffusion of innovation theory, the former is better able to explain intra-firm innovation adoption. From their point of view, the reliable empirical support and solid theoretical basis are the main advantages of the TOE framework. Rui (2007, p. 13) notes that "compared to Rogers' (1995) innovation diffusion model, the TOE framework (or those TOE-like frameworks) overcomes the domination of the technical perspective and provides a useful analytical tool to distinguish between the inherent qualities of an innovation and the motivations, capabilities, and broader environmental context of the adopting organisation". Still, this does not mean that the technological characteristics of the innovation are not of key importance for the model. Second, our review of previous studies (e.g. (Chong et al., 2009; Oliveira and Martins, 2011) found that, typically, studies on ICT adoption at the firm level are derived from theories such as these two prominent models on innovation. Specifically for TOE, Rui (2007) suggested that other multiple perspective frameworks proposed in ICT adoption research are similar to the TOE framework, and can be considered as variants of the TOE framework in which some dimensions of the TOE are further divided. Finally, TOE has been applied successfully to numerous studies (for instance, Iacovou et al., 1995; Kuan and Chau, 2001) . Other applications of the TOE model include studies looking at enterprise systems (Ramdani and Kawalek, 2008) ; e-commerce (Scupola, 2003; Seyal et al., 2004) ; EDI (Kuan and Chau, 2001 ); communication technologies (Premkumar and Roberts, 1999) ; and internet (Tan and Teo, 1998) . In Table I we summarise a few examples of TOE-based studies and outline the main variables considered for each of the three contexts.
The TOE framework
The TOE is a multi-perspective framework that was developed by Rocco DePietro, Edith Wiarda and Mitchell Fleischer (DePietro et al., 1990) . The TOE framework is an organisation-level theory. It represents one segment of the innovation process, i.e. how the firm context influences the adoption and implementation of innovations (Baker, 2011) . Based on this framework, the technology innovation adoption process is influenced by three aspects of an enterprise's context: . Technological context, which represents the internal and external technologies related to the organisation; both technologies that are already in use at the firm, as well as those that are available in the marketplace but not currently in use (Baker, 2011) . These technologies may include either equipment or practice. Organisational context is related to the resources and the characteristics of the firm, e.g. size and managerial structure.
. Environmental context, which refers to the arena in which a firm conducts its business; it can be related to surrounding elements such as industry, competitors and the presence of technology service providers.
These three contexts present both constraints and opportunities for technological innovation (Tornatzky and Fleischer, 1990, p. 154) . These elements influence the firm's level of technological innovation.
These three key constructs (Figure 1 ) will be discussed in detail below. Technological context. In the original TOE framework, the technological context described both the internal and external technologies relevant to the firm (Rui, 2007; Oliveira and Martins, 2011) . Premkumar (2003) argues that there are not enough studies that have investigated the impact of technological characteristics. Following TOE, this research will embark from Rogers' IDT to study the impact of the technological factors. According to Stuart (2000) , in the field of innovation diffusion, Rogers' theory is one of the commonly used ones.
Relative advantage: it is taken as a central indicator to adoption of new IS innovation. The impact of relative advantage on technology adoption has been widely investigated in previous studies (e.g. see Premkumar and King, 1994; Iacovou et al., 1995; Thong, 1999; Gibbs and Kraemer, 2004; Lee, 2004; Ramdani and Kawalek, 2008) . It has been shown that when businesses perceive a relative advantage in an innovation, then the probability of the adoption will increase (Thong et al., 1994; Thong, 1999; Lee, 2004) . Cloud computing promises a variety of gains to companies adopting it. For example, according to Miller (2008) , cloud computing can offer many advantages related to capacity, reliability and flexibility. It considerably lowers the cost of entry for SMEs to access a vast pool of computing resources for relatively short amounts of time (Marston et al., 2011) . With almost instant access to hardware resources, small businesses would have faster time to market with no upfront capital investment (Marston et al., 2011) . From an ICT capabilities perspective, the relative advantages of cloud computing are almost manifest (Sokolov, 2009) .
Uncertainty: the short lifetime of a new innovation may often lead to some degree of uncertainty (Jalonen and Lehtonen, 2011 
TOE framework for SME adoption of on-demand computing services
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Cloud computing adoption knowledge about a particular innovation can lead to less predictable results. Consequently, the adoption decision and the associated changes may imply some risks. Rogers considers uncertainty a significant barrier for innovation adoption: "Consequences are the changes that occur in an individual or a social system as a result of the adoption or rejection of an innovation" (Rogers, 2003, p. 436) . For cloud computing, security, privacy and lock-in are among the typical concerns businesses may have (Aziz, 2010) . Recognition of some concerns in cloud computing can be a possible hindrance to SMEs adopting cloud computing until uncertainties are resolved.
Compatibility: there is a large volume of published studies describing the role of compatibility, and they consider it as an essential determinant of IT innovation adoption (Rogers, 2003; Teo et al., 1997; Premkumar and Roberts, 1999; Premkumar, 2003; Ching and Ellis, 2004; Daylami et al., 2005; Zhu et al., 2006) . For instance, in 166 small Singaporean firms, Thong (1999) found that compatibility of the innovation had a strong influence on the adoption of IS in these businesses. Similarly, in the Zhu et al. (2006) study, compatibility was considered as one of the most significant drivers in the
Technological
Relative advantage Refers to: "the degree to which an innovation is perceived as being better than the idea it supersedes" (Rogers, 2003, p. 229 
) Uncertainty
Refers to: the extent to which the results of using an innovation are insecure (Ostlund, 1974; Fuchs, 2005) Compatibility Refers to: "the degree to which an innovation is perceived as consistent with the existing values, past experiences, and needs of potential adopters" (Rogers, 2003, p. 240) Complexity Refers to: "the degree to which an innovation is perceived as relatively difficult to understand and use" (Rogers, 2003, p. 257 ) Trialability
Refers to: "The degree to which an innovation may be experimented with on a limited basis" (Rogers, 2003, p. 258 
) Organisational Size
The size of the company Top management support Refers to: devoting time to the (ICT) programme in proportion to its cost and potential, reviewing plans, following up on results and facilitating the management problems involved with integrating ICT with the management process of the business (Young and Jordan, 2008) 
Innovativeness
Refers to: the extent to which a client adopts innovations earlier than other members of the same social context (Rogers and Shoemaker, 1971 ) Prior technology experience Refers to: the extent of a user's experience with previous similar technologies (Heide and Weiss, 1995; Lippert and Forman, 2005) Environmental Competitive pressure Refers to: the degree of pressure felt by the firm from competitors within the industry (Oliveira and Martins, 2010) Industry Refers to: the sector to which the business belonged (Yap, 1990; Goode and Stevens, 2000) Market scope
Refers to: the horizontal extent of a company's operations (Zhu et al., 2003) 
Supplier computing support
Refers to: the supplier activities that can significantly influence the probability that an innovation will be adopted (Frambach et al., 1998) post-adoption stages of innovation diffusion. Business owners are concerned that the adopted innovation is consistent with values and the technology needs for their organisations (Lee, 2004) . From the developer side, there is an increasing interest in compatibility, which is focused on achieving a high level of integration for the new technologies (Kamal, 2006) . Consequently, it is essential for SMEs that the new innovation is consistent with their existing values and needs.
Complexity: Rogers (2003, p. 230) stated that adoption will be less likely if the innovation is considered as being more challenging to use. Adopting a new technology may confront SMEs with challenges in terms of changing the processes in which they interact with their business systems. New technologies have to be user-friendly and easy to use in order to increase the adoption rate (Parisot, 1995; Sahin, 2006) . In many recent studies, complexity has been found to be a significant factor in the adoption decision (e.g. Tiwana and Bush, 2007; Chaudhury and Bharati, 2008; Harindranath et al., 2008) . In contrast to other innovation characteristics, this factor is negatively linked with the adoption probability.
Trialability: a number of studies have found that trialability is one of the most important components in the process of adopting a new technology (Rogers, 2003; Kendall, 2001; Martins et al., 2004; Ramdani and Kawalek, 2007, 2008) . For instance, the findings of Hsbollah and Idris (2009) and Jeyaraj et al. (2006) suggest that trialability is the most important factor that influences the adoption of internet and new online technology in education. According to Sahin (2006) , throughout the process of the adoption decision, reinvention may take place during the trial of the new technology. This also may affect adoption rates and speeds among businesses in a positive way. For laggards there is less uncertainty, because they know from the early innovators how effective the innovation is. Therefore, for early adopters and innovators, trialability is more significant when it comes to exploring new innovations (Rogers, 2003) .
Organisational context. Size: according to Rogers (2003) , size is one of the most critical determinants of the innovator profile. Organisational size has long been at the heart of studies looking at IT innovation adoption and is considered to be an important predictor of ICT innovation adoption (Jeyaraj et al., 2006; Lee and Xia, 2006) . However, empirical results on the correlation between them have been mixed and are not clear yet (Lee and Xia, 2006) . For example, according to Annukka (2008) there are studies that report a positive correlation (Mahler and Rogers, 1999; Aguila-Obra and PadillaMeléndez, 2006; Kamal, 2006; Ramdani and Kawalek, 2007, 2008; Belso-Martinez, 2010) , studies that report a negative correlation (Utterback, 1974; Goode and Stevens, 2000) and studies that report a non-significant correlation (Aiken et al., 1980; Varun and Goslar, 1993) . It is often argued that larger firms have more resources, skills, experience and ability to survive failures than smaller firms. On the other hand, because of their size, small firms can be more innovative, they are flexible enough to adapt their actions to the quick changes in their environment (Damanpour, 1992; Jambekar and Pelc, 2002 ), compared to larger firms, which have multiple levels of bureaucracy and this can slow down decision-making processes (Oliveira and Martins, 2011) . Finally, IT adoption often needs coordination, which may be relatively easier to achieve in small firms (Premkumar, 2003) .
Top management support: it has been shown that technology innovation adoption can be influenced by top management support and attitudes towards change (Premkumar and Michael, 1995; Eder and Igbaria, 2001; Daylami et al., 2005) . In their review of the predictors and biases in IT, Jeyaraj et al. (2006) found that top
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Cloud computing adoption management support is considered as the main link between individual and organisational ICT innovation adoption. Generally, top management support is essential to maintain the importance of possible change through an articulated vision for the organisation, and by sending signals of the significance of the new technology to other members of the firm (Thong, 1999; Low et al., 2011) . In addition, owner involvement ensures the sufficient resources are allocated for adopting the new technologies in question (Premkumar and Potter, 1995; Annukka, 2008) . Consequently, top management support is considered to have an impact on ICT innovation adoption (Thong, 1999; Daylami et al., 2005; Wilson et al., 2008) .
Innovativeness (being open to new products): this factor can be linked to the human characteristics of the decision maker (cognitive style), given that in small businesses the CEO is often the owner-manager (Marcati et al., 2008) . Generally speaking, innovativeness relates to the openness to follow new ways, and the methods by which clients process information, take decisions and solve problems (Kirton, 2003; Marcati et al., 2008) . On the firm level, the receptiveness of an organisation towards new ideas plays a key role in the adoption of innovations in SMEs (Marcati et al., 2008) . This factor has been investigated in previous studies such as Midgley and Dowling (1978) , Hirschman (1980) and Rogers (2003) . It is evident from reviewing previous studies that a history of innovativeness promotes the likelihood for further positive adoption decisions for new technological innovations within firm (Damanpour, 1991; Marcati et al., 2008) .
Prior technology experience: users' recognition of prior similar experiences can be viewed on a continuum that describes the degree of linkages between present practice and past experience (Lippert and Forman, 2005) . A relationship exists between a user's prior knowledge and their understanding of a new context or situation (Bandura, 1977) . According to Roger the user's adoption behaviour can be affected by the accumulated experience using new innovations. In the case of cloud computing, familiarity with technologies such as virtualisation, cluster computing or utility computing can have a direct influence upon user perceptions regarding cloud computing services. Several studies have found prior experience to be important in technology adoption decisions (Bandura, 1977; Igbaria et al., 1995; Hunter, 1999; Kuan and Chau, 2001; Lippert and Forman, 2005) . Consequently, prior experience could be expected to play a facilitative role in the adoption decision.
Environmental context. Competitive pressure: the external environment can have a direct effect on the firm's decision. The competitive pressure faced by a firm is a strong incentive to adopt relevant new technologies (Majumdar et al., 1992) . Prior empirical studies have noted the importance of competitive pressure as an adoption driver (e.g. see Grover, 1993; Iacovou et al., 1995; Crook and Kumar, 1998) . For instance, Leibenstein (1976) reported that competition exerts strong pressures on organisations to search for new alternatives to improve their production. In the context of small businesses, Premkumar and Roberts (1999) found that competitive pressure was an important determinant of adoption. This factor was also suggested in the outsourcing literature, where many firms outsourced their IT infrastructure to improve effectiveness (Lacity and Willcocks, 1998) . Better choice of new technologies may help businesses to offer lower prices, thus being able to increase their market share (Majumdar et al., 1992) .
Industry: according to Levenburg et al. (2006) the adoption of IS innovation by a firm can be influenced by the industry in which the firm operates. More specifically, it has been reported that the industry to which a business belonged influences the 258 JEIM 26,3 business's information processing requirements, which might have an effect on the firm's adoption of new technology (Yap, 1990; Goode and Stevens, 2000) . On the other hand, there are also other studies (e.g. Levy et al., 2001 ) that suggest that the sector in which a firm operates has little influence on IS innovation adoption. In the context of cloud computing, many recent statistics used industry as an indicator for adoption, illustrating how certain sectors are adopting cloud computing services more than others (e.g. Mimecast, 2010; VMware, 2011) . Therefore, the industry sector could potentially be a significant factor in new technology adoption.
Market scope: it has been identified as the horizontal extent of a company's operations (Zhu et al., 2003) . SMEs operate not only locally, but also nationally and even internationally. Therefore, the availability of IS innovation can be used by small firms to reach this goal. Chopra and Meindl (2001) demonstrated that when firms expand their market reach, they incur inventory holding costs and maybe search costs (for instance, searching for consumers, trading partners and distributors). SMEs adopting cloud services are expected to decrease external costs and make them less location dependent.
Supplier computing support: marketing activities that suppliers execute can significantly influence SMEs adoption decisions. This may affect the diffusion process of a particular innovation. Previous research (e.g. Hultink et al., 1997; Frambach et al., 1998; Woodside and Biemans, 2005) has attempted to draw a connection between supplier marketing efforts and the client's adoption decision. For instance, Weigelt and Sarkar (2009) suggest that a client firm may be able to develop innovation-related capabilities by tapping into the experiential learning of its supplier, which, by implication, is a potentially important source of capabilities for the client firm, potentially influencing the firm's innovation adoption. Frambach and Schillewaert (2002) highlight the importance of activities such as targeting and communication in order to reduce the perceived risk from the potential customer.
Methodology

Research design
This paper's main research objective is to study the cloud computing adoption process by SMEs in the north-east of England. More specifically, our research questions aim to examine which factors and to what extent each of these factors influence the cloud adoption decision making by SMEs. Consequently, ontologically the paper considers the firm as the unit of analysis. Epistemologically for this exploratory work, a qualitative study was deemed appropriate as it enables deeper analysis of the underlying factors. Such an approach can then pave the way for an explanatory quantitative approach. With the purpose of exploring the impact of TOE factors on SME adoption of cloud computing services, initial empirical work using interviews as the data collection method was deemed appropriate, as they can provide the necessary flexibility needed. Leedy and Ormrod (2005) suggest that using semistructured interviews in the context of a qualitative approach may facilitate exploring all the factors and the communication of all stakeholders within an ICT innovation adoption process.
Data collection and analysis
In order to identify relationships among the variables that lead to the acceptance and adoption of cloud computing technologies, semi-structured interviews were used as the primary data collection method. Studies that adopt the TOE model have attracted
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Cloud computing adoption criticism, due to the way they pick and choose from a list of attributes that have been empirically tested on other IS innovations (Ramdani and Kawalek, 2007, 2008) . In order to avoid such bias, participants had the opportunity to discuss those factors they thought were of importance in their own cases, instead of structuring the discussion around the TOE attributes. The initial draft of the interview script was tested with two participants from different companies. The manuscript and the questions were revised before conducting the main interviews (see Appendix for interview script outline, partly adopted from Ramdani (2008)). Then, face-to-face interviews were conducted with key staff involved in the adoption decision-making process. The interviews lasted approximately one hour. The majority of the interviews were conducted in the interviewees' offices. The questions included the firm's background, the level of awareness of cloud services, and the impact of TOE factors on cloud computing adoption.
Interviews were recorded with the permission of the participants and transcribed immediately after the interview sessions. Transcripts were sent to the participants for refinement if needed. Data management and analysis was performed according to the procedure suggested by Miles and Huberman (1994) . The process of analysis consisted of three simultaneous flows of activity: "data reduction", "data display" and "conclusion drawing/verification". The data obtained were summarised and simplified with the intention of condensing it (Robson, 2002; Saunders et al., 2007) , while data display was concerned with organising and assembling information, which finally enabled us to reach our conclusions (Miles and Huberman, 1994) .
Sampling
When it came to participants, using Rogers' (2003) adopter categorisation on the basis of innovativeness, 15 cases were categorised into four main groups (Table III) . These were the service providers, SMEs that had already adopted cloud computing services (adopters) and SMEs that intended to adopt cloud computing services in the next three years (prospectors) and finally, SMEs that do not intend to adopt cloud computing services. To overcome the pro-adoption bias, this research focuses on non-adopters, prospectors and adopters of cloud computing services. Moreover, cloud computing providers who participated in this research project were chosen to be providers for a variety of computing services, not just cloud services.
Findings and discussion
Technological context
Relative advantage: when firms perceive a particular innovation offering a relative advantage, then it is more likely that they adopt that innovation (F4) (Lee, 2004) . To do so, though, SMEs need to have a clear understanding of the relative advantages of cloud services. In the current study, prospectors have related their late reaction to the lack of awareness about this type of services (e.g. F12). Organisations that have already adopted cloud services (F5-F6, F7) were aware of the benefits of this type of service. Prospectors justified their interest in cloud services, stating their expectation that cloud computing services could make them more effective and competent. For instance, cloud scalability and mobility could provide them with more control over their operations (F10, F11) and IT expenditure (F12). Participants (F13, F15) justified their decision not to adopt cloud services by saying that the benefits of having cloud computing systems are not clear to them, and their existing infrastructure is satisfactory to meet their business operation needs. Uncertainty and geo-restriction: it was found that SME adoption of cloud computing services is highly dependent on the level of uncertainty. Service provider F3 confirmed that it was understandable that privacy and relinquishing total ownership are the main concerns for businesses when considering adopting cloud computing. This may be addressed by building relationships with trusted service providers. As one of the participants stated: "Yes, for sure, I appreciate that you feel like someone else has your data, but there has to be an element of trust" (F11). Meanwhile other participants (F13-F15) clearly expressed their concern about this type of services: "We sign confidentiality agreements with our clients, so security of data and trusting the whole concept of work would be a key issue for us" (F14). The majority of early adopters and prospectors (F6, F7, F9 and F11) actually stated that they trusted service providers, which is of critical importance to adoption.
Much of the uncertainty around cloud computing was how data are handled and where it is stored. A new factor, geo-restriction, was identified and found to be crucial for SMEs when considering adopting cloud computing services. This is clearly reflected in the answer by F2: "Some companies that are hugely concerned about the sensitivity of data will have concerns about: where is our data, is it in UK? Or in Europe? Is it in the USA? And sometimes, this is a big obstacle to overcome". F6 agreed, stating that "the confidentiality of our users' data is paramount; there's no chance we can put them at risk, or send them to another country". Early adopters and prospectors tend to underline this point in any negotiation with service providers. Some SMEs might show no tolerance regarding this issue (F2, F4-F7 and F14).
Compatibility and complexity: SMEs expect adopted cloud services to be compatible and easy-to-use. Early adopters (F6-F8) expressed their satisfaction about the level of compatibility and complexity using cloud services. Prospectors F9, F11 and F12 expected using the new technology to be comfortable fairly soon after adoption. Cloud service providers claimed that most cloud services seem to be consistent with the firms' values and technology needs.
Trialability: in terms of the impact of the trialability, it was found to be particularly useful for the clients to try the product before implementing it, which impacted on the
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Cloud computing adoption adoption decision. This was the case for all participants from provider, adopter and prospector groups, except for F5, who had the intention to adopt cloud services even before trying the product: "Yes we tried it, but the intention was always there to use it. So it did not affect the adoption decision". Both early adopters and prospectors asserted that trialability affected their decision in a positive way. It appears that trying the technology helps reinforce the SME's choice. This was the case with early adopters, e.g. for F5, F7. From the service providers' point of view, they are prepared to allow trials for a certain period in order to help their clients decide. It is interesting to note that in all three cases of firms who are not intent on adopting cloud services, none of them had the chance to try out the cloud computing products apart from some common web apps that are in use today.
Organisational context
Organisation size: organisation size has been shown to be a major factor in adopting ICT innovations in many previous studies. Start-ups and small businesses were found to be inclined to adopt cloud services. According to the data from the interviews (e.g. service provider F1, early adopter F6 and prospectors F9, F11), organisational size was found to be an important parameter for start-ups and small businesses; they believe that their small size enabled them to change direction quickly and to be more flexible if needed. As F9 stated: "we are a very small group, and we are controlling our destiny, and it's easy for us to do whatever we want [y] so yes, we are quite eligible in that respect". For start-up companies, using cloud computing may be attractive, because it can help avoid capital expenditure. Top management support: regarding top management commitment and support, findings are consistent with those of Lertwongsatien and Wongpinunwatana (2003) and Ramdani and Kawalek (2007, 2008) , who found that without top management support, SMEs are less likely to adopt new technologies. Service providers (F1, F2 and F4) noted that, in many cases, it was the firm's chief executive and managing director who heard about the cloud and encouraged IT staff to investigate it further. In contrast, adopters and prospectors (F6-F8) stated that it was the IT department staff who suggested the adoption of cloud computing services, which was then supported by the top management team.
Prior experience and familiarity: this factor was identified in the responses of different types of participants in this study. Apart from (F13-F15), who were neutral, and F5, who stated that this factor had nothing to do with their adoption decision as a company, service providers, adopters and prospectors agreed that using similar technologies, in particular virtualisation services, made adopters more comfortable with cloud services, as they were already familiar with these types of service: "we had a virtual environment internally in the organisation and that was there for some time [y] so yes, I guess it did affect the adoption decision" (F11).
Environmental context
Market scope and industry: in the context of SMEs, cloud service adoption was found to vary in different industries. According to Goode and Stevens (2000) the business sector that a company operates is one of the factors consistently found to influence the adoption of technology. Adopters (F5-F7) and prospectors (F9, F10) mentioned that cloud services are more relevant to sectors that have high computing requirements. Regarding the market scope, it is apparent from the results that when firms operate in a wide market area, they adopt cloud services to improve their efficiency (F4, F12).
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For instance, F11 was considering cloud computing because it would enable them to be less location dependent.
Competitive pressure: contrary to other ICT innovation adoption research (e.g. Grover, 1993; Crook and Kumar, 1998) , competitive pressure did not affect SMEs' adoption decisions. Many participants (F2, F5, F6, F8, F9, F13 and F15 ) indicated that they did not consider this as a significant factor. Service provider F3 stated that SMEs have more important issues to consider when making the adoption decision beyond the competitive pressure.
Supplier computing support: in-line with previous research (William, 1981; Kwon and Zmud, 1987; Gatignon and Robertson, 1989) which demonstrates the availability of external support to be positively related to adoption, in this study, the majority of participants who belong to provider, adopter and prospector groups, emphasised the importance of supplier efforts and external computing support in the decision-making process. Nevertheless, adopters and prospectors noted that a supplier effort was not sufficient and needed to be extended. F13 stated that although they have attended some seminars organised by cloud providers, his firm's decision was not to adopt cloud services. F14 and F15 did not exclude the possibility of adoption, if they had the chance to know more about the nature of cloud services: "The more information you have about anything, the more informed choice you can make" (F15). DeLone (1988) argues that small firms rely on external support for their IS applications. This factor has been found to play a central role, in addition to other factors as discussed in the next section.
Discussion
In Table IV we summarise our findings based on the evidence collected, while in the rest of this section we discuss the implications of our findings in the context of the three TOE contexts.
Technological: The business benefit: new technologies are expected to bring significant benefits and value to a company, well beyond those that already adopted technologies deliver. Therefore, relative advantage is often used as a significant [7] [8] [9] 13, 15 Industry Supported 2, 3, [5] [6] [7] [8] [9] [10] 12 
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Cloud computing adoption indicator in the ICT innovation literature (Thong, 1999; Lee, 2004; Ramdani and Kawalek, 2007, 2008; Chaudhury and Bharati, 2008) . The client's innovativeness and self-motivation are not always enough. Therefore, awareness and understanding of these advantages is important for the adoption decision. This draws attention to the central importance of the role of supplier marketing efforts. Although in most cases in this study early adopters and prospectors tended to rely on the element of trust in the service providers, uncertainty was still a serious hindering factor for adoption. Cloud security, privacy and giving ownership are main concerns for businesses. Moreover, the locality of the data centre was found to be a critical issue in negotiations between SMEs and service providers. A possible explanation for this might be that SMEs have a preference for their data to be physically stored in the UK, ensuring that cloud data centres are subject to UK laws and legislation. An important implication arising from this is that cloud computing providers need to carefully consider the location of their data centres. Taking locality and trialability factors into consideration may lead to decreasing the level of uncertainty and the concerns of SMEs. Organisational: prior experience or familiarity with similar technologies such as virtualisation leads to easier decision-making processes. Consumers gain a level of comparison from previous experience with similar services, or by a contrast of the capabilities of the service with alternative services (LaTour and Peat, 1979; Anjana et al., 2003) . Business size was one of the organisational characteristics that Goode and Stevens (2000) listed as consistently associated with the adoption of technology. This factor has been found to apply equally well to large and small businesses (Raymond, 1985; Goode and Stevens, 2000) . In the case of small and start-up businesses, avoiding capital expenditure encourages them and increases their willingness to adopt the cloud. This is in addition to the fact that compared to large organisations, SMEs are more flexible. The present findings seem to be inconsistent with Low et al. (2011) which found that large firms are more likely to adopt cloud services.
Environmental: the results of this study did not show that competitive pressure was significant factor for adoption. As mentioned earlier, this might simply be related to the low rate of diffusion of cloud computing among SMEs till now. Cloud service providers could encourage small businesses in many ways. For instance, they can allow them to try the product or service before committing to it, offering their customers the opportunity to determine the level of compatibility and complexity of the product. In turn, this could help SMEs validate their choice and, therefore, reduce the perceived risks. Assuming that competitive pressure can be engines for adoption, service providers may need to demonstrate, using relevant successful case studies, the benefits of adopting cloud computing. Consequently, this may lead to competitive pressure and the observability needed for the diffusion. It is worth noting that given that in small businesses the CEO is often the owner-manager (Thong, 1999) , in that case, sales pitches should not just be targeted to IT staff, but also to the top management, for the reason that support and commitment from the top management team makes the company more likely to adopt new technologies, and also to avoid the cases where IT managers feel that cloud computing might threaten their position. There was agreement among all participants in this study that the innovativeness of the decision maker or whether the organisational strategy was instilled with innovation had a great impact on the willingness to adopt new technologies. The nature of the sectors may also influence and in many cases even determine the level of IT infrastructure needed. This may explain why cloud computing may be more attractive for certain sectors 264 JEIM 26,3 but not others. Therefore, suppliers need to understand their clients' sectors and business first.
Finally, although adopters and prospectors underlined the importance of providers' activities to make SMEs adopt cloud services, in many cases in this study, SMEs did not feel it was adequate until now. A possible explanation for this is the fact that at the moment providers recognises the changing IT industry environment, and they are making a very active move in order to be a facilitator for cloud services. At the same time, they have a lot of investment in in-house software and hardware, which they do not want to be affected. This can create an impression among stakeholders that cloud service providers may want to protect their existing investments and maintain the status quo, as offering cloud computing services may not necessarily be in their own interest. For instance, service providers F2 and F4 stated that they will not push SMEs in a specific direction, e.g. cloud computing: "Because we are not only a cloud computing provider, we don't try to push them down a particular route" (F2). Consequently, more research on this topic needs to be undertaken before discussing the role service providers can play in cloud computing diffusion. This is because clients would be affected by the views of their service provider and the extent that this provider believes in the benefits that cloud computing can bring to their business.
TOE, cloud computing and SMEs
The adoption and diffusion of IS innovation have been extensively studied, and considered to be one of the most mature areas of exploration within the IS discipline (Hirschheim, 2007; Venkatesh et al., 2007; Williams et al., 2009) . The dominant paradigm in studying IT innovation adoption involves identifying contingency factors that facilitate or hinder the adoption decisions in organisations (Fichman, 2004; Troshani et al., 2011) . Given that technology adoption is complex and context sensitive, different factors in the technological, organisational and environmental context can vary across different innovations (Baker, 2011; Troshani et al., 2011) . Cloud computing is still an emerging set of technologies and business models. Discussions of cloud computing have not reached the level of clarity or shared conceptions of more mature areas of computing (Kushida et al., 2010) . Based on TOE, this study offers evidence for this as cloud computing adoption was found to be influenced by different types of factors beyond the technological and organisational contexts. TOE has proven holistic enough to capture cloud computing adoption. Among the initial 13 TOE factors we found evidence for 12 of them, to warrant supporting the proposition that they are significant. We also added a new factor which may prove to be of increasing importance as ICT infrastructures become more interconnected, albeit also more geographically dispersed. The effect of geo-restriction could be potentially generalised and extend TOE as a facet of trust and the role of trust could be examined in more detail in future studies. The nature of cloud computing should also offer enough scope to generalise findings beyond the geographical area considered and to SMEs in other regions and even countries as cloud computing transcends boundaries and regional ICT infrastructure is not considered a major obstacle for the adoption process. Still, relevant skills and supplier support can make a difference and should be considered when translating findings to other regions. Finally, participating SMEs were not considered to be special cases and the opportunities and challenges identified are expected to broadly apply to the SME context.
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Cloud computing adoption 5 . Conclusion "Computing services on-demand" is gradually modifying the way information system services are developed, scaled, maintained and paid for. Previous trends such as virtualisation and outsourcing may be considered as the initiation point for cloud computing ideas. Nevertheless, the novelty of cloud computing is the comprehensive method of providing computing services using high-speed internet connections (Leimeister et al., 2010; Yadav and Zeng Wen, 2010) . This study is an early attempt to explore and develop an SME cloud computing adoption model that was theoretically grounded in the TOE framework. By adopting the TOE framework this study has shown that the three contexts of this framework (technological, organisational and environmental) are connected to each other. The main factors that were identified as playing a significant role in SME adoption of cloud services were: relative advantage, uncertainty, geo-restriction, compatibility, trialability, size, top management support, prior experience, innovativeness, industry, market scope, supplier efforts and external computing support. In contrast, this study did not find enough evidence that competitive pressure was a significant determinant of cloud computing adoption.
These findings have important implications and great value to the research community, managers and ICT providers, in terms of formulating better strategies for cloud computing adoption. For service providers, using the research model in this study can assist in increasing their understanding of why some SMEs choose to adopt cloud computing services, while seemingly similar ones facing similar market conditions do not. On the other hand, however, cloud computing providers may need to improve their interaction with SMEs who are involved in the cloud computing experience, in an effort to create a healthy environment for cloud computing adoption, and to remove any vagueness surrounding this type of technology. Providers may need to clarify their position and stance when it comes to offering in-house services vs cloud services, which in turn can affect clients' confidence. Prospectors appear to be willing to adopt cloud computing services despite security concerns, as they rely on the element of trust. Nevertheless, providers need to be aware of common concerns that SMEs experience when they make their adoption decision, such as locality, and trialability. All these points can play a role in spreading a sense of trust and relief among SMEs to encourage adoption. In turn this will lead to the diffusion of cloud computing. Giving the SMEs the chance to try the products before the actual use would increase the awareness about cloud services. Also, an SME will be able to assess the services before the actual use regarding the compatibility with its existing systems and to evaluate the complexity level. Finally, since prospectors and most of the clients who are already adopting cloud services have stressed the importance of the physical location of the data centre, providers can take this point into consideration when choosing the place for their data centre, and also in their negotiations with the potential customers.
Future research could build on this study by examining cloud computing adoption in different sectors and industries and in different countries in both a qualitative and quantitative way. More specifically, this study adopted a semi-structured interview data collection method to explore the decision-making process of SMEs. Although this approach is useful in delving into business-related decision analysis, it limits the ability to generalise. Also, future studies could consider interviewing different stakeholders (e.g. top managers, staff in the IT department, end users, etc.) within the same firm in the form of case studies. Our sample was limited to one or two companies 266 JEIM 26,3 per sector. Having more participants per sector could better represent trends within each sector and allow for more reliable comparisons. This also applies to the geographical area considered. Different regions could be examined, both nationally and internationally. Given that SMEs are pervasive in all economies this will call for a careful selection of samples that can help provide a representative picture of cloud computing.
